Sounds facilitate visual processes in natural environments: concurrent auditory stimuli lower the 48 threshold to detect and discriminate visual stimuli (Noesselt et al. 2010; McDonald et al. 2000) , increase 51 in part to the redundancy of spatial/temporal information across modalities (for a review see Stein and 52 Stanford 2008). However, it remains poorly understood precisely what types of information can be 53 relayed between the senses, and the mechanisms that mediate crossmodal facilitation.
54
Neuroimaging research in humans indicates that sounds can modulate activity in early visual 55 cortex (e.g., Raij et al. 2010; Mercier et al. 2013) leading to increased cortical excitability in visual areas 56 (Romei et al. 2007 ). However, research on sound-evoked activation of visual cortex in humans has not
57
systematically investigated what auditory information is relayed to primary visual cortex. Recently,
58
McDonald and colleagues (2013) reported event-related potential (ERP) results suggesting that 59 peripherally presented sounds activate visual cortex with some spatial selectivity, consistent with prior 60 neurophysiological demonstrations in cats (Morrell, 1972) . They demonstrated a late (~200 ms post-61 sound onset) ERP positivity for contralateral (relative to ipsilateral) sounds that was localized to neural 62 generators in extrastriate visual areas using dipole modeling, suggesting that sounds activate visual areas 63 in a hemifield specific manner. However, the poor spatial resolution of scalp-recorded ERPs does not 64 permit a precise specification of the neural locus of this crossmodal effect, making it difficult to identify 65 any rapid auditory-evoked activation of primary visual cortex or its spatial selectivity within a visual 66 hemifield. In particular, if peripheral sounds elicited short-latency neural activity in anterior regions of the 67 calcarine sulcus, which maps retinotopically to the peripheral position of the sound source, ERP 68 recordings from the scalp would be relatively insensitive to the electrical activity generated from this 69 region of cortex because it lies several centimeters away from the surface of the scalp.
70
To overcome these limitations, we recorded electrocorticographic (ECoG) activity from 
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82
Patients
83
Two right-handed male patients with mesial temporal lobe epilepsy (27 and 41 years of age) 
141
The onset of the auditory stimulus was marked on ECoG recordings with a voltage-isolated TTL. 
182
In addition to the early contralateral-ipsilateral differences (<100 ms), electrodes 2 and 3 in 
187
To confirm that these early differences were driven by modulation of neural activity elicited by 
207
In order to compare the timing of auditory-evoked activity between visual and auditory cortices, 
228
A general concern of both surface and intracranial electrophysiological recordings is an 229 10 Brang, et al.
uncertainty of the spatial specificity of the observed potentials as dipolar electrical activity may spread 230 through neighboring tissue (i.e., far-field effects). In order to mitigate this risk, we additionally examined 231 the ECoG-ERPs using local common average referencing, in which the average electrical activity 232 generated by all electrodes along each depth probe was subtracted from the activity generated by each 233 electrode on the probe. This local referencing scheme ensures that any spatially dispersed activity present 234 broadly at each of the 5.5 cm depth electrode probes is removed while preserving the signal unique to the 235 local cortex. Using this local referencing framework the pattern of results was unchanged. To further 236 confirm that the observed potentials were generated locally along the calcarine sulci, we examined 237 activity at the depth electrodes adjacent to (but not along) the calcarine sulcus (grey circles closest to the 238 yellow circles in Figure 2) ; neither of the two electrodes in Patient 1 nor the two electrodes in Patient 2 239 showed significant differences between contralateral and ipsilateral sounds at any timepoint.
240
Another potential concern could be the impact of patients' inadvertent eye movements to the 241 sound source. While eye movements were not rigorously monitored in these patients, in the study of 
272
The rapid auditory activation of visual cortex that we found could be mediated by direct 273 connections between primary auditory and primary visual cortices (Falchier et al. 2002; Rockland and Auditory Onset
